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Copper and Copper Alloys Sectional Committee, MTD 8

FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Copper and Copper Alloys Sectional Committee had been approved by the Metallurgical Engineering Division Council. This standard has been derived after merging the following Indian Standards: IS No.
1550 : 1967 Title

1972 : 1989
3487 : 1994

Copper sheet and strip for utensils and for general purposes (first revision) Copper plate, sheet and strip for industrial purposes (second revision) Copper cold rolled strip and foil for gaskets washers-and eyelets (first revision)

While merging the standards due care has been taken in respect of the technical developments which have taken place since then. Some of the important changes effected in the standard are as follows: -

Various grades of copper have been rationalized as per IS 191 (Parts 1 to 10) : 1980 Copper (third
revision).

-

Tables on mechanical properties have been updated as per existing practices. The minimum Erichsen cupping values for electrolytic copper grade have been prescribed to facilitate purchasers.

This Indian Standard will supersede the above three standards, on its publication. For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960. `Rules for rounding off numerical values (revised)`. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

IS

-14811:2000

Indian Standard ROLLED COPPER PLATE, SHEET, STRIP AND FOILS FOR GENERAL ENGINEERING PURPOSES - SPECIFICATION
1 SCOPE
This standard covers the requirement of rolled copper plates, sheets, strips and foil for general engineering purposes, fabricated structures, such as locomotive fire boxes, heat exchanger applications, chemical plants, manufacture of household utensils and also manufacture of gaskets, eyelets and washers for automobile industry and light engineering industries. 2 REFERENCES The following standards contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below: IS No. 191 (Parts 1 to 10) : 1980 440 : 1964 1387 : 1993 Title Copper (third revision) Methods of chemical analysis of copper (revised) General requirements for the supply of metallurgical materials (second revision) Methods for Vickers hardness test for metallic materials: HV 5 to HV 100 (second revision) HV 0.2 to less than HV 5 (second revision) Methods for bend test (second revision) Mechanical testing of metals Tensile testing (second revision) Methods of sampling non-ferrous metals for chemical analysis Dimensions and tolerances for wrought copper and copper alloy plate (first revision) Dimensions and tolerances for wrought copper and copper alloys sheet, strip and foil for general engineering purposes (second revision) 1 3288 Title Glossary of terms for copper and copper alloys: (Part 1) : 1986 Materials (third revision) (Part 3) : 1986 Wrought forms Method of hydrogen embrittlement 6243 : 1985 test for copper Cfirsfrevision) 10175 (Part 1) : Modified Erichsen cupping test for metallic sheet and strip: Part 1 1986 Thickness up to 2 mm (first revision) IS No. 3 TERMINOLOGY For the purpose of this standard, the definition of terms given in IS 3288 (Parts 1 and 3) shall apply. 4 SUPPLY OF MATERIAL of

The general requirements relating to the supply material shall be as laid down in IS 1387. 5 CONDITIONS OF SUPPLY

The material shall be produced by hot rolling or cold rolling and shall be supplied in one of the following conditions as specified by the purchaser: 0 -Annealed Hard Hard

HA -Quarter HB -Half HD -Hard 6 FREEDOM

1501 (Part 1) : 1984 (Part 2)`: 1984 1599 : 1985 1608 : 1995 1817 : 1981 3051 : 1988

FROM

DEFECTS

The finished copper plate, sheet, strip and foil shall have bright, clean, flat and smooth surface, free from black oxide, discolouration, scratches, porosity, burrs or other harmful defects. Any material may subsequently be deemed not to comply wjth standard due to faults in manufacture, notwithstanding that it has~previously been shown to conform to the specified limits of chemical composition, and has passed the physical tests. 7 CHEMICAL COMPOSITION

3052 : 1986

7.1 The material, when analyzed by the method specified in IS 440 or any other established instrumental/chemical method shall conform to Grade ATP, ETP, PRTP-1, FRTP-2, DHP or DPA of IS 191

IS 14811 : 2000 (Parts 1 to 10). In case of dispute, the procedure given in IS 440 shall be the referee method. However, when the method is not given in IS 440 the referee method shall be as agreed to between the purchaser and the ~manufacturer. 7.2 The limits given in the specification do not preclude the presence of other elements may be established by agreement between manufacturer or supplier and purchaser. Copper may be taken as the difference between the sum of all the elements analyzed and 100 percent. 8 MECHANICAL PROPERTIES Table 1 Mechanical Properties of Copper Plate, Sheet, Strip and Foil (Clause 8.1)
Temperature Condition Tensile Strength MPa Min (1) 0
HA HB HD NOTES 1 Whenever practicable tensile test piece shall be made from full section of the material. Alternatively a test piece of full thickness of the material and machined to the dimensions of the 12 mm wide rectangular section test piece shall be used. The longitudinal axis of symmetry of the test piece shall be in the direction of rolling. 2 The tensile test shall be applicable to the material having

Elongation Percent (on Gauge Length of 50 mm) Min (3) 35
25 15 -

Hardness HV

(2) 195
215 250 275

(4) 55 Max
55 to 15 75to90 90 Min

8.1 The material when tested in accordance with IS 1608 and IS 1501 (Parts 1 and 2) shall have the mechanical properties as given in Table 1. Tensile and hardness properties are to be regarded as alternative and the hardness shall be taken as mandatory unless agreed to between the purchaser and the manufacturer. 8.2 If required by the purchaser, material may be supplied in annealed temper and shall be subjected to average grain size estimation. 8.3 BEND TEST The material when tested for bend test in accordance with IS 1599 shall have properties as given in Table 2. 9 CUPPING Erichsen TEST Test shall be carried out in

thickness 0.50 mm and above.

accordance with IS 10175 (Part l), when agreed to between the purchaser and the manufacturer. To ensure 40 -percent reduction for electrolytic copper, the minimum cupping test values, shall be as given in Table 3. 10 HYDROGEN EMBRITTLEMENT TEST

Cupping

The hydrogen embrittlement test shall be conducted as per IS 45243, when agreed to between the purchaser and the manufacaturer.

Table 2 Bend Test (Clause 8.3)
Thickness Condition Transverse Bend Test Longitudinal Bend Test

r Up to and including 10 mm 0 HA HB HD 180" Angle
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IS 14811: 2000 Table 3 Erichsen Cupping Test Values (Clause 9)
All dimensions in millimetres.
Thickness Erichsen Thickness

Table 5 Permissible Maximum Value on Camber for Strip (Clause 11.3)
All dimensions in millimetres.

Up to and Including (1) 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 NOTES

Value
Min

Up to and Including (3) 0.80 0.85 0.90

Erlchsen Value Min (4) 11.45 11.50 11.60 11.80 11.90 12.00 12.20 12.35 12.40 12.50 12.70 12.30
7 to 9

Width

PermissibleMax Value (IJIAny 1000 mm Length)
7 13 6

(2) 9.60 9.85 10.10 10.30 10.50 10.70 10.80 10.90 11.00 11.10 11.30 11.40

Over 9 up to and including Over 13 up to and including

25 100

5 4 3 2

Over 25 up to and including 50 Over 50 up to and including Over 100 up td and including 450

1.oo
1.10 1.20

1.30
1.40 I.50 1.60 1.80 2.00

13 SAMPLING 13.1 Unless otherwise agreed to between the purchaser
and the manufacturer, the following procedure the criteria for conformity shall apply. and

1 The top edge of cups drawn from blanks to a 40 percent reduction from the blanks diameter without hold down or drawing rings shall not show more than 5 percent ear height. 2 The fracture shall be circumferential.

13.2 In a consignment the plates, sheets, strips and foils of the same width and thickness and of the same temper condition and manufactured by a single firm under essentially similar conditions of production shall be grouped together to constitute a lot. 13.2.1 Tests for determining the conformity of the lot to the requirement of this specification shall be carried out on each lot separately. The number of plates, sheets, strips or foils to be selected fo; this purpose at random over the whole lot shall be in accordance with co1 1 and 2 of Table 6.

11 DIMENSIONS AND TOLERANCES 11.1 Preferred inside diameter of strip in coil shall be as given in Table 4. Table 4 Preferred Inside Diameter of Strip in Coil
All dimensions in millimetres.
Thickness e Preferred Inside Diameter I

Table 6 Scale of Sampling and Permissible Number of Defectives
No. of PlatesfSheetsl
Strips/Foils in the Lot No. of Plates/Sheets! Strips/Foils to be Selected (2) 15 2.5 50 100 300 5 8 13 20 32 50 Permissible No. of Defectives (3) 0 1 1 2 3 5

Up to and including0.3 Up to and including 0.8 Up toandincluding 1.5 Over 1.5 up to and 3.0 including

100 150 200 ~-

-

-

-

up 16 26 51

(1) to

150 200 250

300 400

300 400 450 400 450

to
to to

LO1 to

The material shall be supplied as per the dimensions and tolerances specified in IS 3052 for sheets, strips and foils and IS 305 1 for plates, unless otherwise agreed to between the purchaser and the manufacturer. 11.3 Permissible maximum value on camber for strip shall be as given in Table 5. 12 CALCULATION OF MASS

11.2

Above 300

The mass of copper plate, sheet, strip and foil shall be calculated on the basis of copper density 8.89 g/cc.

13.2.2 All the coils shall be individually examined for manufacturing defects, surface defects and dimensional tolerances. A sample failing to meet any one of these requirements shall be called defective. The lot shall be considered as conforming to the corresponding requirements of this specification, if, number of defectives fail to satisfy the freedom from defects and dimension is less than or equal to the permissible number given in co1 3 of Table 6.
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Is 14811.: 2000 13.3 Number ~of Tests Mechanical Requirements for Chemical and (Mean 0.6 range) Shall be greater or equal to the minimum specification limit

13.3.1 From each lot, the number of plates, sheets, strips cut to length or strips or foils in coils, to be subjected to chemical analysis, tensile test, hardness test, or bend test shall be one for lots weighing 250 kg or less, and shall be in proportion of one per 250 kg or part thereof for lots weighing more than 250 kg. For the selection, the sample selected in 13.2.1 may be made use of. 13.3.2 In case of strips or foils in coil form weighing more than 250 kg one sample shall be taken from each coil to provide the necessary test pieces. 13.3.3 The material required for analysis from each of the plates, sheets and strips intended for testing shall be selected in accordance with IS 1817. For less important elements, as agreed to between the purchaser and the manufacturer, one sample may be tested. 13.3.4 The test pieces required for various tests shall befut off (from each of the sample selected as in 13.3.1) when cold and shall receive no further heat treatment before being tested. 13.3.5 Retest

NOTES 1 Range is the difference between the maximum and minimum values of the test results. 2 Mean is obtained by dividing the sum of the results of testing all the samples from the lot by the number of samples.

13.3.7 A lot shall be considered as conforming to the requirements of the tests, if none of the test pieces subjected to this, fails to satisfy the corresponding requirements of the specification. 13.4 Criteria for Conformity

A lot shall be considered to have conformed to the requirements of specification if 13.2.1 to 13.3.7~are satisfied. 14 PACKING 14.1 Plates, sheets, strips and foils shall be packed in cases and crates, weighing bundles, boxes, approximately 75 to 250 kg. 14.1.1 As regards the internal diameter or external diameter or both dianeters of the coil, the mode of packing, ~the minimum and maximum weight of each coil, etc, shall be mutually agreed to between the purchaser and the manufacturer. 15 MARKING 15.1 Each box, bundle, case or crate shall be marked with grade of material, lot number, date of manufacture, the mass and any such information required by the purchaser. Each plate, sheet, strip or foil shall be suitably marked with the name of manufacturer, grade, temper and size of the material. El.1 The material Standard Mark. may also be marked with the

When only one chemical analysis or physical test is done on a lot, the lot shall be considered as conforming to the requirements of the specification if the result so obtained for each of the characteristics satisfies the corresponding requirement of the specification. If the result of the analysis or test fails to satisfy the requirement of any characteristics, two more tests one sample to be taken from same defective piece and another piece randomly drawn from the concerned lot for that characteristic shall be done in order to confirm that the analysis or test results satisfy the relevant requirement, the lot shall be deemed as conforming to the requirement of the specification otherwise not. 133.6 When more than one analysis or test is to be done on a lot, the lot shall be considered as conforming to the requirements of the specification if the mean and the range calculated from the tests or analysis of each of the characteristics satisfy the condition given below: (Mean + 0.6 range) Shall be less than or equal to the maximum specification limit

15.1.2 The use of Standard Mark is governed by the provision of the Bureau of Indian Standards Act, 1986 and the Rules and Regulations made thereunder. The details of the conditions under which the licence for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.
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Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of_Indian Standards Act, 1986 to promote harmonious development of the activities of standardization, marking and quality certification of goods and attending to connected matters in the country.
Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS.
Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of `BIS Catalogue' and `Standards: Monthly Additions'. This Indian Standard has been developed from Dot : No. MTD 8 (4252).
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